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Description 



[0001] ^invention a pour objet un ressort spiral pour 
nstrumentd'hortogerieamesurerletemps 
[0002] Les ressorts spiraux utilises habituellement en 
IS? ?T Conmu6s de P |us '^rs pieces, qui doi- 

8 ' S6eS 8VeC Une grande P r6cis '°". Puis as- 
sembles, pour former une piece composite. La corn- 

£2!y* febri ° ati0n d ' Une te " e Pi6ce °— onne dTs 
coQts eleves et des reglages complexes. 

rt Leb . Utdelapr6senteinv ^t'°n e stdepropo S er 
un ressort sp.ral d'un prix de revient aussi bas que pos- 
sible et ne presentant si possible aucun defaut de fonc- 
tJonnement. 

[0004] Le ressort spiral selon I'invention est caracte- 
r.se en ce qu'.l est realise d'une seule piece sans dis- 
continue moleculaire avec sa virole esansd,s 
[0005] Avec le ressort spiral selon I'invention, II a ete 
IfJi rt Pi6 ° e ^ haUtS qUa,ite et P^aitement equi- 
EZL fi q " 8,6 raa ' iSe d ' une seule P iece ^ns 
fZlT Pemet d ' 6V ' ter deS defauts '"brents a ia 
abnca^on conventionnelle notamment des tensions in- 

lembfcn! h mat ^ e 6t d6S dafaUts de P r6cisi °" d * .'as- 
semblage des pieces constituantes. D'autre part le prix 
deravient du ressort spiral selon .'invention et conside 
rablemen, diminue par rapport au ressort de I'art anS- 

S &, U fabrication du resso « spiral selon ('invention 
pourra etre avantageusement realisee a I'aide de tech- 
niques connues, notamment par des operations de mi- 
ill EH ^ parmou,a 9 e avec *» moules realises par 
Hum.nat.on deres.nessensibles aux rayons UV, pardes 
traitements de de P 6ts galvaniques avec ou sansmoule 
parproject-ondematiereoupardecoupageconvention: 
ero S 1on a rT tPar,aSer ' electro -°sion a fil ou electro- 
ns on en plongee , par etampage ou par decoupage 
de plaque de matiere par jet de liquide sous haute pres- 

H . L * reasort s P iral Peut presenter un piton ega- 
ement real.se d'une seule piece sans discontinuity mo- 
lecula.re avec sa courtoe terminate. Le piton peut se pre- 
senter sous forme d'un cylindre circulaire de meme hau- 
teur que la lame du ressort spiral. Le piton peut se pre- 
senter sous la forme d'une partie elargie par rapport a 

tfe SlZ, Certaine elaS,icite ,u < P^'ttam 

d 6 re mtrodu.te par friction dans une cavfte et la partie 
aargie peut etre realisee sous la forme de deux bran- 
ches circulates 6lastiques. 

[0008] Le piton peut etre introduit par friction dans un 

tenlnT. SU , PP ° rt ' ' e Pi, ° n etant b, °^ en lib ^ant 
sa tens.on elastique dans un alesage perpendiculaire 
ou^croisan, axia.ement .'alesage pratique dansTe X 

[0009] Dans le ressort spiral selon Tin vention, la virole 

nh™™ 6 - 1 ? 6 feme 61 d6UX ouvertu ^s permettant I'equi- 
nbrage stafque de la piece ainsi que la prise de celle-ci 
avec un outil de montage. 

[0010] La virole peut egalement presenter a sa peri- 
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pherie des encoches de rep«§rage 

[0011] L'extremite realisee d'une seule piece avec la 

coume terminalepeutpresenteruneouplu^enco 
ches e n pr se avec „ d . une P « «Jco 

tenue axialement dans le support et un bouchon .oge 
dans fe support permet de servir de point d'attache au 

STS. f ina ' ement ' e reSSOrt Spiral P eut «re Valise 
par des techniques de micro-moulage, par moulaqe 

IZm* m ° U,eS rea "' S6S Par i,,Uminati °" d -es nes 
sensibles aux rayons UV, par des traitements de depots 

aV6C 0U sans -^.e. par projection de ma 
here ou par decoupage conventionnel notamment par 
P?r e Lr r ° erOSi0n 3 ° U e,ect ^-sion en plon^e 
pa fe, Tr 98 , 0 " Par decou P a 3 e d * P'aque de matiere 
par jet de liqu.de sous haute pression 

[0013] Le dessin represente, a litre d'exemple olu- 

= t r es d ' ex6cu,ion du — -*-■ & * 

d^utron." 6 ^ dGSSUS d ' Un Premier ™ de 

La fig.2 est egalement une vue de dessus d'une va- 
nante du mode d'execution de la figure 1 , 

i£i^ Un : vue en Perspective d'un piton placS 
a I extremite exterieure du spiral, 

La fig^t est une vue de dessus d'une variante du 
piton de la figure 3, 

La fig.5 est une vue schematique d'un point d'atta- 
che du p.ton de la figure 4 qui peut etre fixe au porte- 
piton traditionnel ou a la platine de la montre ou au 
pont de balancier, 

La fig.6 est une vue de dessus d'un mode d'execu- 
tion de la virole, 

La fig. 7 est une vue d'une variante de la virole de 
la figure 6, et 

La fig. 8 est une vue de dessus d'un deuxieme mode 
d execution du ressort spiral et de son reglage. 



[0014] Le ressort spiral represente dans la fig. 1 com- 
prend une lame 11 presentant en son centre une virole 
12 et a son extremite exterieure. une courbe terminate 

[0015] La piece representee a la fig.1 , avec ses cons- 
tituents 11,1 2 . 13, est realisee d'un seu. tenant sans dis- 
contmuite au niveau de sa structure moleculaire 

sutLn,es E " e PGUt 6trS reaHSae Par ,6S t6Chnit < ues 
[001 7] Technique de micro-moulage. consistant a de- 
poser un metal a I'interieur d'un moule par un precede 
galvanique. 
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[0018] Par projection de metal sur un support 
matiSe Pard6COUpa9econventionneld ' u neplaquede 

[0020] Par decoupage d'une plaque de matiere par 
jet de hquide sous pression. 

[0021] L'application des techniques mentionnees ci- 
dessus ont permis de realiser le ressort spiral de la fig 

S JL7J qu l I s varian,es des fi9 - 2 a fi 9- 8 avec * 

sultets satlsfaiaants. Elles ont permis d'obtenir d'une 
seule piece et sans discontinuite moleculaire les res- 
sorts spiraux, objets de Invention. En particulierla tech- 
nique de fabrication par micro-moulage a donne d'ex- 
cellents resultats. 

SS? «1 Vir °' e 12 36 Pr6sente cornrne presentee 
dans la fig. 1 sous forme d'un anneau circulaire de large 
dimension et presente une fente 1 4 lui permettant d'etre 
chassee sur un axe sans se fendre et sans se voiler lors 
de son assemblage. 

[0023] Dans la variante de la fig.2 on retrouve le res- 
sort spiral 1 1 avec sa virole 12 munie de sa fente 14 et 
de sa courbe terminale 13. 

[0024] A I'extremite de la courbe terminale 13 on re- 
marque un piton 15 de forme circulaire reallsee d'une 
seule piece sans discontinuite moleculaire avec le spiral 
etsa virole ; bien evidemment laforme du piton 15 n'est 
pas limitee a une configuration circulaire et ledit piton 
pourra etre realise sous toute forme desiree. parexem- 
ple sous forme circulaire avec une fente comme c'est le 
cas dans I'horlogerie traditionnelle ou encore une autre 
forme geomtitrique adequate et un trou peut litre fait au 
centre de la pomme de I'extremite pour faciliter sa fixa- 
tion. 

[0025] Le piton 15 de la fig.2 est represente en pers- 
pective et 6 echelle agrandie dans la fig 3 
[0026] Dans la fig.4 est representee une variante du 
piton 15, qui comprend deux branches circulates 16 et 
17presentant une certaine elasticity. Le piton de la fiq 
4 pourra, vu son caractere elastique, etre introduit par 
fr.ct.on dans un alesage 18 d'un porte piton mobile 19 
oi id une platlne 1 9 de la piece d'horlogerie. La piece 1 9 
presente un alesage perpendiculaire 20 dans lequel 
viendra se bloquer le piton 15 du mode d'execution de 
a fig.4, apres que les branches 16 et 17 aient repris 
leurs positions initiates. 

[0027] La virole 12 representee dans la flg.6 avec sa 
fente 14 comprend deux ouvertures 21 et 22 servant 
d une part a equilibrar de facon statique ('ensemble 
compose de la lame 11, de la virole et selon les cas la 
courbe terminale 13 et sen d'autre part a faciliter la ma- 
nipulation et la prise de la piece a I'aide dun outil 
[0028] Dans la variante de la fig.7, un certain nombre 
d encochesservent a distinguer le type du ressort spiral 
Dans la f,g.7 il est represente trois encoches 23 ; cepen- 
dant, la forme et le nombre d'encoches peuvent etre 
choise se , on , es besoins Dgns |e mode tfexfcution de 

la f.g.8 on retrouve un ressort spiral 30 semblable a celui 
des modes d'execution precedents. Avec sa virole 12 
sa fente 1 4 et sa courbe terminale 1 3 



[0029] Le piton se presente ici sous forme d'une ex- 
fremrte 6largie 31 reallsee sans discontinuite moleculai- 
re avec la cou rbe terminale 1 3 

5 S? 1 L '?™ mit6 31 P*»«to des encoches 32 en 
* pnse avec le filetage d'une vis 33 retenue au moyen de 

deuX 3 g 6 Oupi,.es34a.'interieurd'una,esage35TuX 

3wL n L t a Pa,tie ° PP ° S6e 3UX dents 32 de I'extremite 
te 31 de coulisser contra une surface 38 du support 36 
v.°s U 33 o^fn ^ ' a VfS 33 ' La ~tatio P n del 

3 ?2£Tk . ? c < regler la position de rextremit6 

31 dans le but de faira varier la longueur active de la 
courbe terminale 13. B 

15 IT 2] Unb ° UChon 39 en ™^syrtteti q ue ou me- 
an nt^T*? mal ' menir e " friCti0n la ^ralement le 
point d'attache du spiral 40. 

[0033] Le mode d'execution qui vient d'etre decrit de 

» 2Sl '? m ° deS d ' execution Precedents ont ete 
real ses avantageusement en un alliage de metal ama- 
gnehque et inoxydable par le precede de micro-moula- 
ge. 



ss Revendications 

1 • Ressort spiral pour appareil a mesurer le temps ca- 
nTTt !" Ce qU ' H com P re nd un ressort spiral 

SJL f S6U,e Pi6ce sans d 'scontinuite 

moleculaire avec sa virole ( 1 2). 

2. Ressort spiral selon la revendication 1 caracterise 
en ce que son piton (15) est egalement realise 
dune seule piece sans discontinuite moleculaire 
avec sa courbe terminale (13). 

3. Ressort spiral selon la revendication 2, caracterise 
en ce que le piton (1 5) se presente sous forme d'un 
cylindre circulaire de meme hauteur que la lame du 

w ressort spiral. 

4. Ressort spiral selon la revendication 2. caracterise 
en ce que le piton (15) se presente sous la forme 
d une partie elargie par rapport a la lame offrant une 
certaine elasticity lui permettant d'etre introduite 
par friction dans une cavite. 

5. Ressort spiral selon la revendication 2, caracterise 
en ce qu'ilcomprend un piton (15) presentant deux 
branches circulaires elastiques (16,17) 
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6. Ressort spiral selon la revendication 4, caracterise 
en ce qu'il est introduit par friction dans un alesage 
(1 8) d un support (19), le piton etant bloque en libe- 
rant sa tension elastique dans un alesage perpen- 
diculaire ou croisant axlalement I'alesage (18) pra- 
tique dans le support (1 9). 
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Ressort spiral selon la revendication 1 , caracterise 
en ce que la virole (12) presente une fente (14) et 

ttZ?"TT S{21 et22 )P e ^«antr 6q u,librage 
stahque de la piece ainsi que la prise de cede ci 
avec un outil de montage. 5 

Ressort spiral selon la revendication 7, caracterise 
des encoches de reperage (23). 
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Ressort spiral selon la revendication 1 , caracterise 
en ce que I'extremite (31) realisee d'une seule pie- 
ce avec la coume terminale (13) presente une ou 
P usieurs encoches (32) en prise avec le flletage 
d une v,s (33), ia vis etant retenue axialement dans r 5 
le support (36) et un bouchon (39) ioge dans le sup 
port (36) permettant de servir de point d'attache au 

Ressort spiral selon une des revendications 16 9 so 
caracterise en ce qu'il est realise par des techni- 
ques de micro-moulage, par moulage avec des 
moules realises par illumination de resines sensi- 
bles aux rayons UV, par des traitements de depots 
galvamques avec ou sans moule. par projection de « 
matiere ou par decoupage conventionnel notam- 
men par laser. electroerosion a fil ou electroerosion 
en plongee , par etampage ou par decoupage de 
Plaque de matiere par jet de liquide sous haute 
pression. 
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01 . he object of the present invention is that of a spiral spring for an horological time 
measuring instrument. 

02. The springs ususally uswd in watchmaking are constituted of several pieces, which 
must be produced with great precision and then assembled to form a composite piece. 
The complexitity of fabrication of such a piec is expensive and requires complex 
adjusting. 

03. The goal of the present invention is to propose a low cost spiral spring and in not 
. producing any defect in performance if possible. 

04. The spiral spring according to the invention is characterised by being made in one 
single piece without molecular discontinuity with the collet. 

05. (Avec) A spiral spring according to the invention has been made of perfectly 
balanced high quality. The fact thay it was made from a sole piece without 
discontinuity has aloowed for inherent fabrication defects to be avoided, notably the 
internal tensions of the material and faults in the precision assembly of the 
constituant parts. Furthermore the price of a spring according to the invention is 
considerably reduced in relation to a spring of the prior art. 

06. The fabrication of the spring according to th invention may be advantageously 
performed with the help of known techniques, notably by operations of micro- 
moulding, by moulding with moulds made by the 'illumination' of resins sensitive to 
ultra-violet rays, by galvanic deposition treatment with or wothout moulds, by the 
projection of material or by conventional cutting notably by laser, wire electro- 
erosion or immersed electro-erosion, by stamping or by cutiing from sheet material 
by high pressure liquid jet. 

07. The spiral spring might comprise a stud also made from the same piece without 
molecular discontinuity with the terminal curve. The stud may be of culindrical form 
of the same height as the blade of the spiral spring. The stud may be in the form of an 
enlarged part in relation to the blade offering a certain elasticity allowing it to be 
itroduced under frictuion into a cavity and the enlarged part may be made in the form 
of two circular elastic branches. 

08. The stud may be inserted by friction fit into a reamed hole of a support, the stud 
being jammed in releasing its elastic tension in a perpendicular or axially crossing 
reamed hole in the support. 

09. In the spiral spring according to the invention, the collet shows a slot and two 
openings allowing for its static poising as well as attachment points for an assembly 
tool. 

10. The collet may also show on its periphery sighting notches. 

1 1 . The extremity made in one piece with the terminal curve may show one or more 
thread guides with the thread of a screw, the screwbeing held captive axially in the 
support and a stopper lodged in the support serving as an anchor point of the spiral 
spring. 

12. Finally the spiral spring may be made by the techniques of micro-moulding of micro- 
moulding, by moulding with moulds made by the 'illumination 5 of resins sensitive to 
ultra-violet rays, by galvanic deposition treatment with or wothout moulds, by the 



projection of material or by conventional cutting notably by laser, wire electro- 
erosion or immersed electro-erosion, by stamping or by cutiing from sheet material 
by high pressure liquid jet. 
13. The drawing shows examples of various methods of execution of the spiral spring 
according to the invention. 

Fig. 1 is a view from above of the first type of execution, 

Fig.2 is equally a view from above of a variant of the execution of fig 1, 

Fig. 3 is a perspective view of a stud placed at the outside extremity of the spiral spring. 

Fig.4 is a view from above of the vaiant in Fig.3 

Fig.5. is a schematic view of the point of attachment of Fig. 4 which may be fixed to the 
traditional stud holder or to the movement plate or the balance bridge, 

Fig. 6 is a view from above of a type of execution of the collet, 

Fig.7 is a viewe of a variant of the collet in Fig.6, and 

Fig. 8 is a view from above of a second type of execution of the spiral spring and its 
adjustment. 

14. The spiral spring represented in fig 1 . includess a blade 1 1 showing at its centre a 
collet 12 and at its outside extremity a terminal curve 13. 

15. The part represented in fig.l with its constituent parts 11, 12, 13, is made with its 
integral collar without discontinuity of its molecular structure. 

16. It may be made by the following techniques: 

17. A technique of micro-moulding, consisting of the deposition of a metal inside a 
mould by a galavanic process. 

18. By projection of metal on to a support. 

19. By conventional cutting from a sheet of material. 

20. By cutting from a sheet of material by high pressure liquid jet. 

2 1 . The application of the above mentioned techniques allow for the making of a spira 
springin fig.l as well as the variants from fig.2 to fig.8 with satisfactory results. They 
have allowed to produce spriral springs of a sole part without molecular 
discontinuity, the object of the invention. In particular the fabrication by micro- 
moulding has given excellent results. 

22. The collet 12 as shown in fig 1 . in the form of a circular ring of wide dimension 
shows a slit 14 which allows it to be pushed onto an axis without splitting or 
buckling during assembly. 

23. In the variant in fig.. 2 we see the spiral spring 1 1 with its collet 12 furnished with its 
slit 14 and its terminal curve 13. 

24. At the extremity of the terminal curve 13 we note the stud 15 of circular form made 
from a sole piece without molecular dicontinuity from the spring and collet.; it is 
evident that the stud 15 is not limited to a circular form the said stud might be made 
in all desired shapes, for example in the circular form with a slit as is the case in 
traditional watchmaking or other adequate geometric shape and a hole may be made 
from the centre of the balance cock to the exremity to facilitate its attachment. 



25. The stud 1 5 of fig.2 is shown in perspective and at enlarged scale in fig3. 

26. In fig 4. a variant of the stud 15 is shown, which comprises two circular branches 16 
and 17 allowing for a certain elasticity. The stud of fig 4. given its elastic character 
might be fitted by friction into the reamed hole 18 of a mobile stud holder 19 or a 
movement plate 19 of the horological movement. The part 19 shows a perpendicular 
reamed hole 20 in which will be jammed the stud 15 as in the mode of execution of 
fig.4 after which the the branches 16 and 17 refind their initial positions. 

27. The collet 12 shown in fig 6. with its slit 14 includes two openings 21 and 22 serving 
on the one hand to static poise the ensemble composed of the blade 1 1, the collet and 
depending upon the case the terminal curve 13 and on the other hand to facilitate the 
handling and attachment with the help of a tool. 

28. In the variant of fig 7. a certain numbers of notches serve to distinguish the type of 
spiral spring.In the fig7. three nothches are shown 23 ; however the number of 
notches may be chosen according to need. In the mode of execution of fig 8 we see a 
spiral spring 30 of similar type of execution as the preceding ones. With its collet 12, 
its slit 1 4 and its terminal curve 13. 

29. The stud shown here in the form of an enlarged extremity 3 1 is made without 
molecular discontinuitywitht he terminal curve 13. 

30. The extremity 3 1 shows the notches32 enmeshed with the thread of a screw 33 
retained by means of two pins 34 within the reamed hole 35 of the support 36. 

31. The part facing the the teeth 32 at the extremity 3 1 shows a smooth surface 37 
allowing the extremity 3 1 to slip against the surface 38 of the support 36 under the 
action of the rotating screw 33. The rotation of the screw 33 allows thus to adjust the 
position of the extremity 31 with the object of varying the active length of the 
terminal curve 13. 

32. A stopper of synthetic or metallic material allows a lateral friction to be exertedat the 
attachment point 40. 

33. The mode of execution which has just been described as well as those previously 
described have been made to advantage in a non-magnetic non-oxidising metal alloy 
by a process of micro-moulding. 

CLAIMS 



1 . Spiral spring for a time measuring instrument characterised in that it includes 

a spiral spring (11) made in one sole piece without moecular discontinuity with 
its collet (12). 

2. Spiral spring as in claim 1 characterised in that its stud (15) is also made of a 
sole piece without molecular discontinuity with its terminal curve (13). 



3. Spiral spring as in claim 2, characterised in that the stud (15) is of circular 
cylindrical form of the same height as the blade of the spiral spring. 

4. Spiral spring as in claim 2, characterised in that the stud (15) is an enlarged 
part in comparison to the blade having a certain elasticity allowing it to be 
introduced by friction into a cavity. 



5. Spiral spring as in claim 2, characterised in that it comprises a stud (15) with 
two circular elastic branches (16,17). 

6. Spiral spring as in claim 4, characterised in that it is fitted by friction into a 
reamed hole (18) of a support (19), the stud becoming jammed on releasing its 
elastic tension into the reamed hole perpendicular or axially crossing the 
reamed hole of the support (19). 

7. Spiral spring as in claiml characterised in that the collet (12) has a slit (14) and 
two openings (21, 22) allowing the static poising of the piece as well as the 
attachment of the assembly tool. 

8. Spiral spring as in claim7 characterised in that the collet (12) shows at its 
periphery sighting notches (23). 

9. Spiral spring as in claiml characterised in that the extremity(3 1) is made in one 
sole piece with the terminal curve (13) p shows one or more nothches (32) to 
enmesh with the thread of a screw (33), the the screw being retained axially in 
the support (36) and a stopper (39) lodged in the support (36) srving as the 
attachment point of the spiral spring. 

10. Spiral spring as in claims 1 to9 characterised in that it is made by micro 
moulding techniques, by by moulding with moulds made by the 'illumination' 
of resins sensitive to ultra-violet rays, by galvanic deposition treatment with or 
without moulds, by the projection of material or by conventional cutting 
notably by laser, wire electro-erosion or immersed electro-erosion, by 
stamping or by cutting from sheet material by high pressure liquid jet. 



